Long-term observations on calcium accumulation in postischemic gerbil brain.
We studied delayed postischemic calcium accumulation and neuronal damage in the gerbil brain, using 45Ca autoradiography as a marker for detection of injured tissue and light microscopy. Transient cerebral ischemia was induced for 15 min. Sham-operated gerbils showed no abnormal calcium accumulation and neuronal damage throughout the brain. At 2 and 7 days following 15 min of ischemia, marked calcium accumulation and mild to severe neuronal damage were found in the selectively vulnerable areas such as neocortex, striatum, hippocampus and thalamus, and brainstem such as medial geniculate body, substantia nigra and inferior colliculus. After 1-2 months of recirculation, the calcium accumulation was not recognized in the brainstem. But, the accumulation was still detectable in the striatum, the hippocampus and the thalamus. Morphological study showed that marked proliferation of glia cells was rapid in the inferior colliculus and was relatively slow in the striatum and the hippocampus, although these structures were severely damaged after ischemia. The result suggests that the speed of restoration of injured tissue and the mechanisms for the damage after cerebral ischemia may be different between the selectively vulnerable areas and the brainstem. Furthermore, they suggest that 45Ca autoradiographic technique may provide a useful approach for diagnosis of the restoration of injured tissue at chronic stage following cerebral ischemia.